Background: Adjuvant radiotherapy has increased disease-free and overall survival rates in breast cancer. Conventionally fractionated radiotherapy delivers 50 Gy over 5 weeks which is the standard approach. A shorter duration of hypofractionated radiotherapy (HFRT) will be more convenient for patients and treatment providers if found safe and equally effective. Material and Methods: Fifty-four breast cancer patients who underwent breast conservative surgery (BCS) were enrolled in this study. The patients received 4005 cGy/15 fractions. A boost to the tumor bed was administered in all patients. In this study, radiotherapy induced toxicity was evaluated. Results: In this study, the median age of our patients was 48 years with age ranged from 28 to 69 years. Acute skin toxicity was assessed, and it was noted that grade 2 skin toxicity was shown in only 6 patients (11.1%) at the end of radiotherapy and disappeared after 6 weeks of treatment. Late skin toxicity (telangectasia, hyperpigmentation, and subcutaneous fibrosis) was assessed and showed that most patients had grade 0 toxicity with no grade 3 toxicity at all. Regarding pulmonary toxicity, 5 patients (9.3%) developed acute pneumonitis and as regards chronic lung toxicity, it was evident in only 3 patients, 2 patients (3.7%) were grade 1 and 1 patient (1.9%) was grade 2. Cardiac toxicity was evident in 2 patients (7.1%) of the left breast cancer patients. Regarding lymphoedema, most patients that showed lymphoedema were grade 1. Conclusion: The results confirm the safety and feasibility of adjuvant hypofractionated whole breast radiotherapy in breast cancer patients in terms of acute and late toxicity.
Introduction
Breast cancer is the most common cancer in women worldwide. Based on tumor and patient characteristics, treatment involves a multimodality approach which includes a combination of surgery with or without radiotherapy and/or systemic therapy [1] .
Adjuvant radiotherapy improves local control and overall survival, with a 70% reduction in the risk of recurrence and a 9% -12% reduction in the risk of death. The conventional fractionation regimen is 1.8 -2 Gy daily fractions for a total dose of 45 to 50 Gy to the whole breast over 5 weeks with or without a boost to the surgical bed [2] .
Although there have been concerns that radiotherapy using a daily dose >2 Gy/fraction might lead to increased toxicity and impaired cosmesis the interest in hypofractionated radiotherapy was renewed over the last years. Hypofractionated radiotherapy is defined as a larger daily dose delivered often over a shorter period of time. Hypofractionated radiotherapy results in a shorter period of treatment only 2 -3 weeks compared to conventional radiotherapy that requires 6 -7 weeks [2] .
This will result in reduced costs and waiting patient list and making treatment more acceptable for patients and hence decrease patient psychological morbidity associated with a long treatment course [1] .
Also, large multicentric randomized trials with 5 -10 year follow up data have shown efficacy and safety regarding local control and cosmetic outcome [3] [4] . The first trial was conducted in Canada and has tested 42.5 Gy in 16 fractions against 50 Gy in 25 fractions resulting in equivalent local control and breast cosmesis [3] . The two most recent randomized studies, conducted in UK (Start Trails) have shown that hypofractionated radiotherapy offers favorable late effects and locoregional tumor control rates [3] [5] .
Data concerning acute and late radiation-related toxicities are now mature [6] [7] . However, inspite significant data and support of hypofractionated radiotherapy it's not yet being used extensively worldwide [1] .
The aim of this study was to assess the acute and late toxicity of adjuvant hypofractionated whole breast radiotherapy in breast cancer patients.
Patients and Methods

Characteristics of Patients and Data Collection
This retrospective study was carried out between January 2010 and December 2014 at the radiotherapy department in south Egypt cancer institute, Assiut University, Assiut, Egypt. This study was approved by the ethics committee in our faculty.
All patients included in this study had the following criteria: Female gender, age between 18 and 70 years of age, all patients had histopathologically proven carcinoma of the breast with pT1, pT2, N0-N1 according to the AJCC Cancer Staging Manual 7th ed.and after breast conservative surgery.
Patients were excluded from this study in case of age above 70 years or mastectomized or inoperable tumor or metastatic disease.
Treatment
54 patients were included in this study. Patients were treated with linear accelerator using 6 MV photon beam to a dose of 4005 cGy/15 fractions. Radiotherapy was delivered with lateral and medial tangential fields, using 6 MV photon beam 3D planning. All patients received an additional electron tumor bed boost of 1000 cGy/5 fractions.
Follow Up
Acute skin toxicity was assessed daily during treatment then weekly for 6 weeks after finishing radiotherapy, graded based on the Radiation Therapy Oncology Group (RTOG) acute toxicity scale.
Late skin toxicities (telangiectasia, hyperpigmentation and subcutaneous fibrosis) were assessed at 12 mons and 24 mons of finishing radiotherapy and were graded using the RTOG/EORTC late radiation morbidity scoring scheme.
Pulmonary toxicities: All patients were evaluated by chest X-ray very 3 mons for the first year and every 6 months thereafter. CT chest was carried out for symptomatic patients with negative chest X-ray. Acute pulmonary toxicities were graded according to RTOG acute radiation lung morbidity scoring criteria.
Chronic lung toxicities were scored using the RTOG/EORTC late radiation morbidity scoring scheme [8] [9].
Cardiac toxicities: Left sided patients were assessed by echocardiography before starting treatment and at three months after finishing the treatment. Fall of more than 10% ejection fraction (EF) is considered significant. Lymphedema: All patients were assessed for ipsilateral arm lymphedema by monitoring the arm circumference on both sides before radiation treatment and at 3, 12, and 24 months after radiation treatment
Statistical Analysis
Data analysis was done with the help of SPSS version 22 software which included descriptive analysis. Mean was calculated for a quantitative variable like age. X2 test was used to compare acute and late toxicity between different sample groups and to analyze the association between toxicity with clinical characteristics. P value below 0.05 was considered significant.
Results
Our observational retrospective study included 54 patients with breast cancer who underwent breast conservative surgery. All of our patients received adjuvant hypofractionated radiotherapy. Those patients attended to the radiotherapy department of South Egypt cancer institute (SECI), Assiut University, Egypt, between January 2010 till December 2014 (Table 1, Table 2 ).
Acute Radiation Skin Toxicity
Graded according to the RTOG acute radiation morbidity scoring criteria 2000 (Table 3 and Figure 1 ).
Factors that may affect the grade and the incidence of acute radiation skin toxicity were studied and there were no significant differences (P-value > 0.05) as shown in Table 4 .
Late toxicity graded using the RTOG/EORTC Late radiation morbidity scoring schema 2000 (Tables 5-10 and Figures 2-6 ). Figure 1 . Incidence and grades of acute radiation skin toxicity.
Discussion
Over the past decade, growing evidence has accumulated that adjuvant HF-RT is not inferior to post-operative conventional radiotherapy in early breast cancer patients. This has been confirmed by the Canadian [10] and the Standardization of Breast Radiotherapy (START) trials [5] [6] and results support the idea Table 4 . Prognostic factors that may affect incidence and grade of acute radiation skin toxicity reported at the end of radiotherapy. that hypofractionation is feasible in women with operable T1-3N0-1M0 invasive breast cancer. All hypofractionated schedules-3 Gy/fr up to 39 Gy; 3.3 Gy/fr up to 42.9 Gy; 3.2 Gy/fr up to 41.6 Gy; 2.66 Gy/fr up to 40 Gy; 2.65 Gy/fr up to 42.5-showed equivalent clinical outcomes, as well as slightly better cosmetic results compared to conventional radiotherapy. HF-RT using 40 Gy with 2.66 Gy single fractions resulted in the lowest local-regional relapse at 10 years (4.3%) and in the best breast cosmesis [7] . Since the long-term results of these large randomized clinical trials, the use of HF-RT in early breast cancer has been increasing worldwide [1] . The most common change in breast appearance after radiotherapy is shrinkage, edema, retraction and, teleangectasia. The persistent tissue induration for many years after radiotherapy is usually due to an underlying fibrosis, but in the early years, the fat necrosis and breast edema can contribute to induration scores. The adverse effects will appear for as long as patients are alive and the median follow-up times of the hypofractionated trials varied from 5.1 and 9.7 years [2] . The important question, as analyzed by Yarnold and colleagues [11] , is whether the fractionation sensitivity of responses developing at the time of reporting are representative of those developing over the entire life span of a patient. Curran et al. showed that the cosmetic outcome after breast-conserving therapy was worse if patients who were followed up much longer than 5 years. On the contrary, the UK Royal Marsden Hospital/Gloucestershire Oncology Centre (RMH/GOC) trial [12] did not show a difference between 5-year and 10-year late adverse effects. As a result of these considerations and uncertainties, nowadays may be unjustified to consider follow-up a factor limiting the interpretation of current hypofractionation trials [13] . In our study the median follow up period was 24 mons ranging from 13 to 36 mons and the study showed that regarding late skin and subcutaneous toxicity, the number of patients showing hyperpigmentation decreased with time but there was an increase in number of patients showing telangectasia, on the other hand, subcutaneous fibrosis slightly improved and finally the number of patients showing lymphoedema increased with time but a longer follow up period is needed to establish clear results.
The question of HF-RT appropriateness when a tumor bed boost is indicated is still controversial. In our series, all patients received a tumor bed boost. Considering that there were no worst skin toxic effects, the boost dose of 10 Gy (2 Gy/fr) in conjunction with HF-RT appeared reasonable. Tumor bed boost of 10 Gy (2 Gy/fr) was optional in START trials, whereas it was not used in Canadian tumor bed had no harmful effect on both local relapse and normal tissue effects comparing HF-RT versus C-RT [7] . A recent phase II trial tested a lumpectomy bed boost in 4 fractions of 3.33 Gy delivered after a short course of HF-RT to the whole breast (49.95 Gy; 3.33 Gy/fr) [12] . This fractionation scheme appeared to be safe and resulted in excellent local control and cosmetic outcomes. Similarly, the Lyon clinical trial was to evaluate the impact of boost dose following HF-RT (50 Gy; 2.5 Gy/fr). Results showed that a 10 Gy electron boost (2.5 Gy/fr) to the tumor bed significantly resulted in reduced risk of tumor recurrence, without differences in cosmetic outcome. But the median follow-up (3.3 years) was relatively short and the HF-RT scheme was higher than those used in Canadian and START trials to perform an optimal toxicity profile comparison. Therefore, firm
conclusions cannot be drawn, and more proof are required before it's possible to definitively standardize the best HF-RT boost dose per fraction [1] .
In our study compliance with hypofractionated radiotherapy after breast conservative surgery was excellent thanks to short treatment duration. The overall objective cosmetic outcome was generally good with satisfactory cosmetic results in nearly 90% of patient and patient's judgment of their own cosmetic outcomes revealed similar findings. Also, this study showed very good results as only a very small number of patients showed pulmonary and cardiac toxicity which proves that HFRT is a good choice of treatment.
Conclusion
It is concluded from this study that hypofractionated radiotherapy is a simple and safe treatment protocol for breast cancer patients after breast conservative surgery. There was grade 0 toxicity in most patients and no grade 3 toxicity at all. After the availability of data from international studies hypofractionated radiotherapy should be used as standard treatment as its resource saving with acceptable toxicity
